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Abstract of JP2003169693 

PROBLEM TO BE SOLVED: To provide a method for effectively producing a soluble IL-15 
receptor &alpha chain, by effectively refolding an inactivated IL-15 receptor &alpha chain which 
forms an inclusion body to form an activated type thereof. 

SOLUTION: This method for producing the soluble IL-15 receptor &alpha chain comprises 
solubilizing the inclusion body of the IL-15 receptor &alpha chain with a denaturing agent, 
making the denatured inclusion body adsorbed by a resin, and continuously contacting the 
resin with a buffer solution in which the concentration of the denaturing agent is gradually 
decreased, so that the inclusion body is refolded. An oxidized glutathione and reduced 
glutathione are preferably added to the buffer solution. 
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(54) «I«ttIL-151/-fe^-a«©»j6*ft 



(57) [9S»] 

[KH] 8A*£jaSLfc*»Stt£<0 I L- 1 51/* 

«r t k <k *^r»tt i l- i 5 nrr^-otiosww* 

[«Hfc#»] IL-15l/W-«»*A#W 
-1 5HrT^-«||c7)S?jS^. 
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immi 1 I L-l 5HrT?-ag[<7)SfAtt££ 

msmmmittmmmt m&zitx u 7 *-a* < 
y^-rs^ tsr^st -r*?r»tt 1 l-i suw- 

[fs*«2 ] mm 1 coieKtfc^t . mrnmizm 

[0001] 

mt&M$?m\*b fcjHBS*fc 1 l-i 5i/-fer 
vnwtgt&mx < i) 7 4 y/u *r*tt 1 l 

[0002] 

[«*coi$ffi] i l-i smwvmi&wm^ 
mti. rmmcommmm^t lx. 1 9 9 4 ^ 

cDNA«*IMS§;Jt3t (Grabstein. K. H., etal., Sc 
ience264, 965-968 (1994) ) . I L- 1 5li I L-2 U-fe 
7-?-/9&&tfr£$- 1 L-2t**LTV^|,;i:*> 
fc. -eo^avStttil L-2^ffltaffilLT^5. L 
*>L. IL-15£g£-fl>i8MiIL-2i:liJI&9. 

i l- 1 5(s o >>*8&<nimxi,i%mi i m>t>tvf. 
l- 1 5m<nmxmm&th i><ot%z £>*u>. 

[00 0 3] I L-l 5 H:7?-aS^)cD NA(J"7 
>>X«7)Th 2WK'MD 1 0«fi*»^>^n--y^ 
Sftfc (Giri, J. G., et al., EMBO J. 14, 3654-3663 

(1995) ) . iHrM.lt 5 8frt> 6 0 k D a<7)§t££S«g 

Tfiftfrth. tSiSJb. sushi K^-f ytWiti&ti— 
7*ft^ZbfrL> I L-2VW-«aM8iH: 
T^-T'&Stsg-^ftS. I L-l 5H:7'?-a$[ 

«^rafc3KBLTOS£fcjW8#rS*rO>*. IL 

-l s&mmmv-?* (ra> £t^tKs^^^ji 

(C&iBSfU -e cO^A*T*H^«invitro{Cfc^t I 
L-15<3^tCJ9TNF-aO^£ttSW-*. * 

X I L-l 5 U*r*-«*^**W»3W>»e*« 
WcWM^fiitjWBftSitfc (Ruchatz, H., et al., 
J. Immunol. 160 , 5654-5660 (1998)) . Ztlt>cr>%m 

i l-i 5mAff)mmmmzmw^mm^x 



fc 1 ). gdtel L-l 5tf5iWSttW+iBtt*RAtf!)#!IB 
-1 51^7^-agKii^V^-ISSi: LT?)&ffc)Sffl 

m£t ix*M.mun£. m^wmya-txim^ 
t&ztizi;*), mzmnshb ixnmiamiwm 

-amzn-fh^trv^^-x y<r>x? o--y? 

mm%?z>±?i>. mtmm&i l-i 5v*r 

[0004] •fX'lZojm&WZ I L- 1 5 H*7?- 

V7<rffl&tehh\><r><r> (Ruchatz, H., et al., J. Im 
munol. 160, 5654-5660 (1998)) , *Oft#W*ffi»ilU 
^tlXH^-f. Bl^tthhIL-15H:7*^ 

-f y^fcW-ri.«#tt^V\ iRgft I L- 1 5 U-teT? 

±t 1 1 b *5fcsa® m^i z t mw t %t hti 

[0005] 

SOI L-l 5^-fe7-?-ag(£$$J:<)Sti3!Kl>7 
*- 4 f^-S'irSSttl L-l 5HrT^-«if<7) 

mm&mmti$m?& ztx-bz. 

[0006] 

[fss£8?&t6*:tf><7>#&] jjzuBfr 

y^Tu-teXSrgfi&l, ^tti L-l 51/ 

■trf-am&smzx'mxi < mmiz u 7 

< >7X'Zh-m*%.$>Ltz. 

[0007] -ftchh. *«Wtt, I L- 1 5 Hrr^ 

^xvyi-frTivy-thzh, mt<it. mm 
1 l- 1 5 u*7?-am<7)Wmmiz 

[0008] 

i%pficomm<DBB] l-i suw-a 

»ttt, TclBtCt h I L- 1 5 UrT^ 
-a««cDNAMALfci. Mitf. *feAtTK^A 
MtSflS»^WS3W*W4WSK-b y^-K FERM 
P-186 28fcL-C^IE$n-C^I»^««m®E. col 
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i BL21/pMrHshIL-15R5rfflV>tjt^$fLfctO*fflV^ 
[ 0 0 0 9 ] Z<7) I L- 1 5 U-bT^-a&cOftAft 

1 OtfijVlHfWK (PH7.0) lflIMtflA''/7r 
-£mmi-CmgWm£fi*<\ S^fcTriton X-100^ 

[0 0 10] I L-l 5Hrr^-««tt^rtfc2« 

■f, ;»IL-151/W-««^A#S, StcU 

tf. ^7~y>«l«t^R3RjSarCJPI1-6ii:fcJ: 
9ff^fc#T'£l>. JOJWWMiti. SI^Aftia 
LT , 4 ~8MO/T-^>JiS^^^§ 

1 o~ 1 o ogmmm . 2 5-4 ox*)iMrc» 

30#~ 24Hetft«V^UWt«£2:icJ:>). 

\,y®sm. age.*"). SM«»wflqaETty^at 
i<M*yxm?w?hf?7 4-mvnmtizt 

TOHH!fc0>I L-l 5UW-a 
gfW«S{i. 2-1 0ng/il<O«HtdWl/t*K£i: 

[0011] *»WC(i, iEJTffi-CBTJWtSftfc I L 

**&J:3«rS»fflSffltefflv*S*a. lL-151/t 
(Hiss-tag) S-ftJnLT. -7^F'jDhiJ7tf 

(Ni-NTA) mmzm^x mzit&zbff, 1 l- 

1 5U*7?-ami®m£.imZit&Zbii : TZ. 
WzBtLW Z<Dl L-l 5H:7-^-agf<7)NX{i 
Cimmizt (Hisg-tag) £ttflnL*:*>?> 
(i. IL-15UW-aa(OcDNAl:, tX+is 

>?y*n-Y-thDKAZ^)t>m^Ltzi><r)x\ ±m 
mzmmmi. il-i s^rf-am&zx+y 
v?ymm itiBBx-sfczitz z b a*. «ffc#* 

[0012] SfH'SO 1 L- 1 5 lo-t7?-am<7)®.1g 
ti. iESfSfl^I L-l 5L-teT?-ag(££t?|§ 
?gl OOmlS* 1 ?. 1 0-1 OOmg^HSrSDiT, JX 

itt 6i ttcj; off 0 zbtfx-z &tiK n&mm&ft 



[001 3] ±ie2rarei l-i 5 nrr? 
<m<mmmbixi,t. v*m-b\)*ri>. mj*«r 

ti. 4~8MT\ ffii&l^i2Tigg£t£M$tf 
St.K. ffijS&JgJi. 0. l~lM/hr£9£l!T'3S:§ji 
5tt*Uf J: < . $ffifi\<7)mm 0 Mfc & o fcBfc£?»T 
£^U7*-/l/f ^y^cO&gfct 4~3 7'CT' 
ff3fc&^. 

[ 0 0 1 4 ] >rco^, mmmMzwtfm&v 
MxMyjwttyz. ztizti. 0.01-iomMT' 
mm ix a < t , taqtr s 2 nmoi/*/^ 4 
Ktsa* i 0 jB«c»ja** * £ b a*c# & . 

[00 15] 

imm (hhIL-15Hr7-^-a«(shIL-15R 
a ) ISK^^-^^t^aacOiBg) shIL-15R«a 
fir? (mmi ) <V5' ^CEcoRlOTrgfl&fcHise-ta 

&a-vi-&mi VSmt3) Zft^7*y-VT7 

41- (forward primer) . 3' *JgfctiHindIII«)ff 

7*7^-7- (reverse primer) Jr^-fix^Lfc. P 
CRUTaKaRa LA Taq (^jijt^) t, T>rU—hD 
NAfcLTbbfl¥H<OcDNAS:^\ 9 5'CT1^ 
JMSCtt&ffo-C**^. 9 6 0°Ct'l^ 

H s 7 2°CX'1.5ftfflZlit4?>\'bLX3 0V4? 
/WWKiB^fTofctt. 7 2trC7*iaBiln#StT* 
A.4 <> C(Cft^Li''v:. PCRS^SrQIA quick PCR Purifi 
cation Kit (QIAGENg) T-fiS?f&. EcpRItHindlllT^B 

[0016] shIL-15Raae^BTfr$:^t»i|58S«T'«) 

8frL£?&gK??-pMTi (^ra^Fos-ie^m^) t 
JifeL. *fliffljm(»«^ALfc. mmrnm 1 o 

OmlOl 0 Ous/BlTyt'^^y^is^-tl 5mlc02XY 
T (2XYT-Amp) WfiTfifc 3*SSU shlL-lSRa^^ 
^ ^ — pKTHsh IL-15R$rQIAGEN Plasmid Maxi Kit (QIAGE 
N) JcfcOPKU:. *«3»S^^-*7yB«BL2l« 
C*ALTftfe*lfc»inK«l«t*shlL-15R«ftft1ii: L 
fc. HI fcshIL-15R«JgS^^-WftS@|t*Lfc. 
Hl4"Wtrptihij7 , r-7r>'Tnt-^- i rrnB TIT 
2HrrnB U /"KV— i>.RNA^ - 5 *- pUCori ti P UC18 
jHW. AmprtiT > t 'J > WffiKEi 1 Irfn-fil 

[0017] (shIL-15Ra^Btf0lg*fc?:jftt^©(0 
MH) 5ml02XYT-Amp^lfi$-|S^fCAtLT. shlL-15 
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Ra4*BBL21/pMTHshIL-15RO^' 1 J-tO-;P»#jSS: 1 
OOjul&SU 3 7TJ. 16 0rpmT3^SatSS$r 
ff o?t . 1 0 0 ml <92 X YT-ABpigtft S: AiTJt 5 0 OmlE 
#7 7X:Ucft<oaigS&2ml£«U 37*0. 16 
0rprat'3B#HSSig*$:ffo^. -£c0fllg§i}£2 Oml 
£ 1 L<02xYT-Amptgt6£-£t? 5LEft7 yXa izffitia 
U 3 7°C. 2 0 0rpm-C'18^jlSig«5:tfo/ l :„ 

%mmT®. imm*4°c. 6,00 orpm-t-2 o^s 
'bZ'ifixmmmLt:. m^tifztmmmmm-t 

IX 5 ml <7) 5 0 mM Tris-HCl . pH8 . 0 , 1 mM EDTAT'ffli 
«U:f£. fltfttttftitS (Bransonf? ; SONIFIRE 25 
0) £J: 0 . output control : 4 , duty cycle : 7 0% 

rim smmtxmmmuz. 4-c. is,o 

0 OrpmT'3 O^jf^LT^ttB^SrEURL^. ^ 
j§ttB#£5 0ml«92MJ^5H. 2%Triton X-100. 5 0m 
M Tris-HCI , pH8 . 0 , lmM EDTA£gS}g$L 2 4'C. 1 
6 OrpmT'3 OftlSHUfU ^ttBtfWlfcrl^ff-? 

4T\ 18,0 0 0r P mT'l O^SjS^LT 

mgmmix. 4°c. 1 8. 0 0 on>mt*i o#ra;t'i>£ 
ftw mixtz^mmftz&ii-maitx&tix® 

[0018] shIL-15Raf!Af*tf)tilS?&tf 'J 7 *-JUt 
t2% Triton X-lOOfc^tfiiiffiire&JtL*:^ P# 

zmftwmimfr ^ti^-> tz . a 2 + 0 y 1 

^ft^-^-. W-y2tiBL21/pMTl (rjy r-u-;!-) 
CD£®ffcg6ft. U- y3(iBL21/pMTHshlL-15R (shlL- 
15Ra£&8) ?)£Mf*g6if. l^-y4l±shIL-15Ra 
£l»4)*rj§ttB4h l^-y5tishIL-15Ra£S®£7)* 
*ttB3h l/-y6&2MK3t/2%Triton X-100ifc?t<D 
±it. P->7«2M^^/2%Triton X-lOO&fr cOifc 

P-y8«8M^S^ttB4r. U-V9«;8HI8* 
?RgttB4h P-Vl 0(iNi-NTA^7A«3iOB^, U 
-VI lfet'J 7*- /Vf * y^Of^Ni-NTA^^Ajgai 

B^-sr-e^-e^-r. 

[0019] (shIL-15R«cOllffl±f O'J 7 *-/PT-f 
>7MfT7 4-T-i ftiH) shIL-15Raf*Att£ 1 mMS/ 
f^Xl/-^ 1— (DTT) £#1trS5 0ml<98MJg5{i. 
2 0mMyyihM-y»>A. P H7.4, 150iMNaCl, 1 
0%7"y-feD-;K 20mM-f S^/-;l/ (A' 7 7r- 
A) "ORBU 24*C. 1 6 OrpmT'l 6B#^«^Lts 
hIL-15Ra!4Aft?>TOb£ffo*:. 4°C. 1 

8.000 rprnt' 3 0 #Hfcg-l> L . ^Ti§ttB#£ BUR L 
fc. CKOSM^BJigttB^S'lmMO^Tca^^^ 

yfc o . 2mM08HfcS:/;l^^:*y££lrf SAy 7 r 
-AT'^-ffcUcNi-NTA Superflow (QIAGEN) fjykXZ 
ftWU Hi^-tagSr^LT^ttshlL-lSRaJr^^A^ 



SZittz. 1 mM£7)ii7cS^^^*yi: 0 . 2mM<OlHb 
m.7)V?tty*tt^h>^-,7 r-kX'i]7±.*- l r J Ti 
mm. 1 mMOJi7®^^^ y 1 0 . 2mM0)iMfcI! 
/;^^ySr^*-f«.18 0ml^A'.y7r-Ai:, 1 

V^fl"-ri)2 0 0ml<7)2 0mMDyiE-fM»'>ix, pH 
7.4. 15 0mMNaCl. 1 O^'J-feO-ZK 2 OmM i 
midazole (A-y7r-B) Sr^^'xy h iJf-A'-S: 

Jflwt. {J:^-r^ffT7 2^WC*7A{;ft^f 
U JS^omSSrlBWt«^$-tTshIL-15Ra^tt 
S^.C0U7*-;l'T-f y/^rffo/t. 2 0mlc9A-y7y 
-BX'im*ZWtfk. 3 0 0mM-f 5^y-;K 2 OmM 
'jyltb^A, PH7.4, 1 5 OmM NaCl . 10%? 

-15R« 02<Ol^-yi lfc^-fio 

fcJWK«shIL-15Ra 

[0 0 2 0] Ni-NTA Superflow^? g AT'?)shIL-15Ra?> 
: Ni-NTA Superflow^^A (2.2X2.6 cm) 

m : 1 2 omi/h drxr/pafiN jsas) 

5.3ml/h C;7*-/l/T-fy^) 
^•B : 2ml/min/tube 
^iiiSft: 2 8 0nm 

[0021] («ttH4LJtshIL-15Ra^^;l-?)3§* 7 
A7W7Yy^7 4-tiZXh^U) Ni-NTA Superflow^? 
7^*^Jtai§iX7tshIL-15Ra ££trB#£ 2 OmMH y 
h 'J PH7 . 4 . 1 5 OmM NaCltTfffllUfcSe 
phacryl S-100 HR (Pharmacia Biotechg) ftyMZQ 
WLT. <Xlz^Uz£ftX'y)l>?>m7£.7v-?h7'y 
7 4-£ft-?fz. Z<?>¥)\>b&*]yJ±7xi-?Y'7'77 A 
-\,zmh&7y? i/ 3 >CD2 8 Ora(C&tt&£ftiRJK 
c7)^n-7h^A$:l23(CAt LT. &tz&777i/a 

y cosos-PAGEtc i ■& ^s^-«f Wk tt-fwm®ffyt&k 
SrH3tcBi:tT^L^. 

[0022] Sephacryl S-100 HR^7AT-^shIL-15Ra 

: Sephacryl S-100 HR^A (2.2X95 cm) 
Cfcf : 27 ml/h 

^•B : 3.8 ml/8.44 min/tube 
«ltt}*^ : 280 nm 

[0023] 03OA^"T X 0 »*StOFr. 31 
ftffica**, Fr. 44ffififc#*«ctitSE$ft.iA280 
W«RlR*^ilJ§il^. mfi*cOshIL-15Ra$:^-ri.B 
ft (Fr. 41-47) IrlOtC^fc^T, R^h^jiMYM-10 (A 
micon) tlg^L. 0. 2 2uu<D7 (Millipor 
e ) X'tgffiZmt .-80 "CfcajSft* L/C . 

[0024] shlL-15R«{i^r : F-rtO2iiBf<0y'^^7 -f 
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^sfcfp-eSDS-PAGESrff-^. Zcofe%cr>m%MMc?>&3k 

^4f*«jtSr*i-|.shIL-15Ra'C'*.l)^ t Sr^Lt^ 
£. fi^W^SMlLS^ l 9shIL-15Ra»i?® l a$- 1 . 
2 

[0 0 2 5] (?y^?«5gfi) ^WC^SjUEtt, 9 
yr/o/'jy (Bio-Rad) £tPS? W^flti: U Fro 
tein Assay (Bio-Rad) £fflVVtffljgL/£. 
C 0 0 2 6 ] shIL-15RafS§S&,a£tt«# 
i^fi 1 0 , 0 0 Oc7)@0f$MINl SI ide-A-Lyser Dialysis 
Unit (Pierce) fcJUWCfiJgfcfi^Jt. *<W>'7Vl' 
Oftf^fcHMfflHUMffiOttM 300 (Perkin-El 
mer Sciexjg) Hi OfiroJt. ^SiX^? r-A-£H 
5fc^L£. Z.<r>mm*b. tf^fttil 9,0 2 0.6Da 
fc*!fj£*l. #fe*ufe4H4ltt. His 6 -tag#ffiJuL£sh 
IL-15R« ^*-y#r*&IJLfc#7fifc 8BM9C 

[0027] (N*3gT 5 y BBW^W ) W«##r 

**75 /raSMfcWfcfTofc. shIL-15Ra S-SDS-PAGE 
iz£r)#Ml. polyvinyl idene difluoride (PVDF) jg 
^□•yf'f^i, PVDFJg£?Vi— ^ttshIL-1 
5Ra (7)A'y H Sr Lfc. shIL-15Ra cr>^> b'fcffl 9 
Oil. rS7i?E?iJ^-*f^SG1005A Protein Sequencin 
g System (Hewlett Packard!?) £(£fflLT N5f3S7S 

[00 28] -e^Ss ttt-viztx+itysmtf 

[0 0 2 9] (shIL-15R«<7)bM L-l 5(CSftSIB 
«®R<0ME) shIL-15R«c7)h M L-l 5t»t4jW 

(BS3&JHS? ; lAsys Plus) JS^Tffofc. I OmM 
Smi-hOVJ*. PH4. 5fc*JKU lOOjug/mlOi 
§?U:t M L-l 5 (PeproTech) 5 O^lSrCM-Dextra 

SrlfltvC t r- I L-l 5 feBBMkLfc. PBSTT-^S?L^ 
7 5 OpM, 1 0 0 OpM, 2 5 0 OpHXti 5 0 0 0pM£)sh 
lL-15Ra£t M L-l 5#EWBft$*l*:* r-fc 
^IDLT, t M L-l SA^^ttfcffflfLfc. 
[0030] tt6*lfctJr&tttBJ: >9shIL-15Ra<7)t h I 
L-l SHJt^SKJEilgf&^^y-^-Sr^^ 
H» JS^«5S$ko„ = 9.5 6xi0 5 s"' VCK mt 
iSS»„ff = 2.88xi 0"« s-»&t^K d = 3.0lx 



9«*ffi±£3®l£-£*:t M L-l 51/W-« 
»=*W*1J7H L-l 5 (tH L-l 5tl<5^jt± 
9 63W>«Htt«r*-6. ) tfWttaWd* 1 x 1 0 
MtjfilttL-CV^Ci:*>^ s shIL-15R«li##?)|£ 

[0031] (tHL-i 5 jmmuL-2mMmmiz 

fc(tl,shIL-15RaO+SWStt^S3«) 1 x 1 OVmlOCT 
LL- 2 MBSiWK * 1 0 0 M 1 -fo 9 6 wel 1 T V - V (3fi? 
£&/W5 (lxlOVwell) . shlL-15Ra Sr 0 . 0 4-40 
0nHk^SJ:5(Cl 0%^^fl&iej(lL», 1 0 OIU/mlcD 
^- v »J >RXf 1 0 0 ;«g/mltf).X r- UT r--?-( i/V 
Itf &RPMI1640tgiffi (»RPMI1640tSifei:B&-f ) Tft 
HLfc. Smm5 0/il*j^<0CTLL-2«eiHBiB»t: 
SsUD LT . SClcRPMI 1640lgHST#«? L fc 5 0 // 1 <T>4 nM 
h h I L-l 5 (Biogenesis) ££«4nMt h I L-2 
(GenzymeTechne) £flD;iT 3 7"C. 5%C0 2 -t'2 4B#H 
ig»2rtfo3t„ tg«»T4B*^HUtO. 0 5mCi/ml<7) 
PHjf-5 yy**t»cHPMI1640«*fi*2 O/il-foaSSoL 
(1/zCi/well) . fc§t£i$8Lfc. fc*»m « 
Sr-fe/^N-^X^-flJniFilter-GF/Cr^- r- (Packar 
d) HA-^xhL. TP- 1- #«elU^* 
l/V-f-V— 9— (Packard^ ; Microscint-20) Sr2 Ou 

W^mi^y^V-'y^y^y^- (Packard^ ; T 
opCount) SrffifflLT. Data Mode : CPM. Radionucleot 
ide : 3H-MicroScint x Count Time :2min s Count Dela 

[0032] nhftJz&m. 06H. TSJ?§tth h I L 

-l 5u-tT?-amm®&(omm umm) izn 
tmMMzmv&ttitziwzi'ymcDyyyti 

X^kUz. dOBetC^-fi^thM L-l 5iZX& c 

iii-2mmcr>mmi,znixm&m»m^\i-i5Ra(o^ 
w&mmmztitz ( ic^is p m> . ttz. sml-isr 

h M L-l 5ka«aoffi3tSrW-ri.t h I L-2 
kti, shIL-15R«hM L-l StWLTHMWtte-^- 
[0033] 

[^^ft] *f6W(iI L-l 5Hr7*-a&03*t 

T?-ammx'%. &tz. mmyt-iv'rtyy 
nmz. zm&mizmsm.vmjimrfrtttyz 
mrti £ o at* t . ^HFrt icflqw* 2 mftoitx 
)i7< vm^im^zm^^ztifx'tht^o^ 

[0034] 
[TOE] 
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SEQUENCE LISTING 

<;110>; JAPAN ENERGY CORPORATION 

<;120>; Preparation for soluble I L— 15 receptors 

<;130>; FJ131126A1 

<;140>; 
<;141>; 

<;160>; 4 

<;170>; Patent In Ver. 2.1 

<;210>; 1 

<;211>; 540 

<;212>; DNA 

<;213>; human 

<;220>; 



<;221>; 


CDS 








<;222>; 


(1). 


. (540) 






<;400>; 


1 








atg cat 


cac 


cat cac cat 


cac age age ggc ate 


acg tgc cct ccc ccc 


Met His 


His 


His His His 


His Ser Ser Gly He 


Thr Cys Pro Pro Pro 


1 




5 


10 


15 



atg tec gtg gaa cac gca gac ate tgg gtc aag age tac age ttg tac 96 
Met Ser Val Glu His Ala Asp He Trp Val Lys Ser Tyr Ser Leu Tyr 
20 25 30 



tec agg gag egg tac att tgt aac tct ggt ttc aag cgt aaa gee ggc 144 
Ser Arg Glu Arg Tyr He Cys Asn Ser Gly Phe Lys Arg Lys Ala Gly 
35 40 45 



acg tec age ctg acg gag tgc gtg ttg aac aag gec acg aat gtc gee 192 
Thr Ser Ser Leu Thr Glu Cys Val Leu Asn Lys Ala Thr Asn Val Ala 
50 55 60 



cac tgg aca acc ccc agt etc aaa tgc att aga gac cct gee ctg gtt 240 
His Trp Thr Thr Pro Ser Leu Lys Cys He Arg Asp Pro Ala Leu Val 
65 70 75 80 



cac caa agg cca gcg cca ccc tec aca gta acg acg gca ggg gtg acc 288 
His Gin Arg Pro Ala Pro Pro Ser Thr Val Thr Thr Ala Gly Val Thr 
85 90 95 



cca cag cca gag age etc tec cct tct gga aaa gag ccc gca get tea 336 
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Pro Gin Pro Glu Ser Leu Ser Pro Ser Gly Lys Glu Pro Ala Ala Ser 
100 105 110 

tct ccc age tea aac aac aca gcg gee aca aca gca get att gtc ccg 384 
Ser Pro Ser Ser Asn Asn Thr Ala Ala Thr Thr Ala Ala lie Val Pro 
115 120 125 

ggc tec cag ctg atg cct tea aaa tea cct tec aca gga ace aca gag 432 
Gly Ser Gin Leu Met Pro Ser Lys Ser Pro Ser Thr Gly Thr Thr Glu 
130 135 140 

ata age agt cat gag tec tec cac ggc acc ccc tct cag aca aca gee 480 
lie Ser Ser His Glu Ser Ser His Gly Thr Pro Ser Gin Thr Thr Ala 
145 150 155 160 

aag aac tgg gaa etc aca gca tec gec tec cac cag ccg cca ggt gtg 528 
Lys Asn Trp Glu Leu Thr Ala Ser Ala Ser His Gin Pro Pro Gly Val 
165 170 175 

tat cca cag ggc 540 
Tyr Pro Gin Gly 
180 



<;210>; 2 

<;211>; 180 

<;212>; PRT 

<;213>; human 

<;400>; 2 

Met His His His His His His Ser Ser Gly He Thr Cys Pro Pro Pro 
15 10 15 

Met Ser Val Glu His Ala Asp lie Trp Val Lys Ser Tyr Ser Leu Tyr 
20 25 30 

Ser Arg Glu Arg Tyr He Cys Asn Ser Gly Phe Lys Arg Lys Ala Gly 
35 40 45 

Thr Ser Ser Leu Thr Glu Cys Val Leu Asn Lys Ala Thr Asn Val Ala 
50 55 60 

His Trp Thr Thr Pro Ser Leu Lys Cys He Arg Asp Pro Ala Leu Val 
65 70 75 80 

His Gin Arg Pro Ala Pro Pro Ser Thr Val Thr Thr Ala Gly Val Thr 
85 90 95 



Pro Gin Pro Glu Ser Leu Ser Pro Ser Gly Lys Glu Pro Ala Ala Ser 
100 105 110 
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Ser Pro Ser Ser Asn Asn Thr Ala Ala Thr Thr Ala Ala He Val Pro 
115 120 125 

Gly Ser Gin Leu Met Pro Ser Lys Ser Pro Ser Thr Gly Thr Thr Glu 
130 135 140 

lie Ser Ser His Glu Ser Ser His Gly Thr Pro Ser Gin Thr Thr Ala 
145 150 155 160 

Lys Asn Trp Glu Leu Thr Ala Ser Ala Ser His Gin Pro Pro Gly Val 
165 170 175 

Tyr Pro Gin Gly 
180 



<;210>; 3 

<;211>; 62 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence: forward primer 

<;400>; 3 

gcgaattcat gcatcaccat caccatcaca gcagcggcat cacgtgccct ccccccatgt 60 
cc 62 



<;210>: 4 

<;211>; 33 

<;212>: DNA 

<;213>; Artificial Sequence 



<;220>; 

<;223>; Description of Artificial Sequence: reverse primer 



<;400>; 4 

gcaagcttag ccctgtggat acacacctgg 
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[04 ] SDS-PAGEfc i t ML-15 
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10- 1 1CT 3 W' 10° 10' 10 2 10 3 
Solut* human 1.1 5 receptor alpha chain (nM) 
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